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Abstract 
This research offers a comprehensive examination of bank soundness using qualitative and quantita-
tive analyses, such as Moody’s rating systems, CAMELS or CAMEL, Z-Score, profitability and oth-
ers relying on available empirical studies, rating outlooks and reports.   An extensive assessment of 
collected data resulted in detailed analysis of quantitative methodologies as well as the examination 
of the effectiveness of selected macroeconomic determinants to avoid the financial instability.  It was 
noted that the Moody’s structure for forecasting banks’ failures and credit profiles accurately employed 
the macro profile qualitative approach.  When external factors were added to the Z-score and CAMEL 
methodologies, the bank soundness predictions were generally improved, even though the change was 
deemed insignificant in some studies. The direct impact on European banks soundness caused by su-
pervision regulations and regulatory bodies was also investigated. It is noted that the new regulatory 
measures call for new or adjusted calculations, which led to new requirements on data mining, data 
analysis, linking of data and quality of data. These new requirements will require IT-implementation 
and testing, of data aggregation and reporting, development of internal models and risk management 
improvement to reflect less risk-sensitive regulatory approaches. A comprehensive dynamic model rep-
resents the structure of soundness of banks for the selected methodologies, and all possible factors and 
sub-factors that influence the soundness banks from the qualitative analysis point view. 
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Introduction 
The purpose of this review of methodologies is to gain insight into the validity of these methodologies 
to assess banks soundness and stability. These methodologies are considered as the most repeated meth-
odologies found in empirical studies.   Moreover, there are new regulations that have reshaped the 
structure of soundness of banks, thus new approaches or methodologies are needed in this regard.  Eu-
ropean banks soundness and profitability is a two-sided coin, in spite of the interdependence and the 
complex interactions among predicted and unpredicted factors of the financial banking system and with 
the real economy.  Accurate determination of the bank’s soundness relies on the profitability of banks 
while emphasizing the role of macroeconomic determinants is complicated by the time and cross-border 
dimensions of such interactions. Soundness of banks is difficult to define and even more complicated 
to measure, since the soundness of European banks and their profitability are intertwined to withstand 
negative shocks and contribute to the stability of the financial system.  There is a lack of comprehensive 
investigation into the most significant and repeated methodologies for the examination of banks sound-
ness.  Therefore, this paper emphasizes the importance of macroeconomic conditions in the different 
methodologies used to examine the soundness of European banks. It was noted that the Moody’s struc-
ture for forecasting banks’ failures and credit profiles accurately employed the macro profile qualitative 
approach.   
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Objectives of the Study 
The general objective of the theoretical study is to evaluate the most repeated methodologies to examine 
the soundness of banks. 
1. Examine the similarities and differences between the most repeated methodologies to examine the 
soundness of European banks and profitability. 
2. Is there a methodology that depicts the linkages between profitability, market structure, performance 
and the soundness of banks? 
3. Are new regulations, methodologies or supervisory measurements needed to determine European 
Banks soundness?  
Soundness of European banks Methodologies 
This paper brings together the most significant methodologies used to assess the soundness of European 
banks which are divided into two approaches.  The first approach relies on qualitative analysis such as 
rating systems that are based on financial ratios measurement.  The most significant first rating systems 
are Standard and Poor’s Rating Services (1860); Moody’s Investors Service Inc. (1909); Thompson 
Bank Watch (later Fitch Ratings Ltd. in 2000); A.M. Best Company (1899); DBRS(Dominion Bond 
Rating Service) (1976); Japan Credit Rating Agency (JCR), (1985); Rating and Investment Information, 
(1998); Canadian Bond Rating Service ( (1972); Duff and Phelps Credit Rating Service (1932); Japa-
nese Bond Rating Institute (1985); Nippon Investor Service (1985) among others.  The importance of 
the rating systems methodology comes from predicting the likelihood of bank failure while considering 
its’ creditworthiness and profitability.  A thorough examination of the most frequently used tools to 
determine bank soundness, such as methodologies, ratings, financial reports and financial outlooks will 
follow.  This paper focuses mainly on the Moody’s rating system as a quantitative analysis to evaluate 
the bank soundness.  However, I will introduce only the most significant components regarding this 
methodology that rely on any new ratings or are related to existing ratings.   
A new rating assesses a bank’s financial history, strategy and the financial model for evaluating the 
credit profile.  A change in the bank’s financial ratios or one of its principal components may lead to 
reconsideration of its Baseline Credit Assessment (BCA) [1] without re-assessment of its macro profile.  
However, changes in the given macro profile may not lead to a review of the bank’s rating.  Any changes 
in a bank’s liability structure may result in an assessment of the LGF component [2] without necessarily 
reconsidering other components and any changes in the view of government support may lead to a 
review of the ratings without necessarily reconsidering previous BCA and Preliminary Rating Assess-
ments (PRAs) assessments.  The Moody rating system seeks to include all material credit risks into 
their ratings for both long-term and short-term risks, with the most forward-looking view into these 
risks.  
Specifically, the time frame used in the BCA score cards is a key factor of bank soundness.  The bank’s 
problem loan ratio and the bank’s profitability ratio focused on the weaker of the three-year average 
and the latest annual or 12-month period.  Also, the annual or 12-month period for the capital ratio, the 
latest fiscal year-end for funding structure and the liquid asset ratios are examined in both historical and 
expected contexts with respect to financial performance for periods of several years or more. 
Any Baseline Credit Assessment focuses on the following factor 
 Macro Profile. Moody’s analysis covers the system-wide factors for forecasting a bank’s failure and 
credit profile. This methodology has been the focus of many academic studies. Moreover, Moody’s 
analysis has been used in other methodologies related to assessing the soundness of banks.  It has served 
as a very reliable source to give insight on the current state of the banking sector by evaluating the 
macro variables that are significantly affected the soundness of banks, such as:  
1. Macroeconomic determinants, e.g. GDP growth and real interest rates;  
2. External sector, including capital flows, reserves and the exchange rate;  
3. Credit variables, particularly private-sector credit relative to GDP and its growth rate;  
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4. Asset prices associated with real-estate values.  
The macro profile could include other factors, such as banking country risk and country’s propensity of 
a future risk event. 
 
Figure 1. Construct of the Macro Profile, Source: Moody’s Investors Service 
Source: https://www.moodys.com/researchdocumentcontentpage.aspx?docid=PBC_79004. 
The Macro Profile focuses heavily on estimating the sovereign score while taking into consideration 
the economic strength score for each country. 
 Institutional Strength. Moody’s methodology relies on several sub-factors for sovereign risk evalu-
ation, so that the strength of the banking system is not a self-referential determinant of its own strength.  
The strength of a country’s institutions is influenced by the effectiveness of its legal framework, such 
as the inability to enforce contracts and the prevalence of corruption or other general institutional weak-
nesses, which undermine the relationships between lenders and creditors, resulting in a weaker banking 
system. 
 Financial Ratios. Moody’s financial ratios are comprised of the macro and financial profiles (bank-
specific characteristics).  Moody’s approach determines a bank’s intrinsic resistance to failure, financial 
strength and bank’s credit strength.  Therefore, solvency represents the combination of asset risk, lev-
erage and earnings unpredictable quality asset requires higher capital and/or returns while liquidity is 
determined by a bank’s funding profile together with its ability to access cash (unreliable bank’s sources 
of funding require a buffer of liquid assets).  Moreover, these factors are equally important, since 
strongly capitalized banks are more likely to absorb losses, attract counterparties and minimize liquidity 
risk problems.  Greater liquid assets indirectly enhance solvency because they imply that a bank is less 
likely to sell illiquid assets at a loss in the event of a funding problem.  The reverse scenario is also true 
as weak solvency can undermine liquidity. 
The core characteristics of bank’s financial profile are solvency and liquidity.  For solvency, gross risk 
defines the risk of a loss of value in the bank’s assets, and liquidity defines the risk of a loss of funding.  
Potential mitigants include capital and profit generation for solvency, and access to cash and liquid asset 
reserves, including routine central bank facilities for liquidity.  The five fundamental credit sub-factors 
are as shown in Table 1: 
Table 1. Schematic of Financial Profile [4] 
Financial Profile 
Solvency Total Weight 65% Liquidity Total Weight 35% 
Asset Risks 
Weight 25% 
Capital Weight 25% Funding Structure 
Weight 20% 
Liquid Resources 
Weight 15% Profitability Weight 15% 
Source: Moody’s Investors Service. 
Qualitative Factors 
This paper agrees with Moody’s methodology that there are other unmeasured predictive factors that 
play significant roles in influencing the resilience of banking sector.  For example, the strength and 
reliability of a country’s institutions; the ability to retain law and order and avoid corruption; the pres-
ence or absence of system-wide liquidity mechanisms or funding vulnerabilities, and structural ad-
vantages or deficiencies to analyse sovereign creditworthiness.  The factors behind banking crises are 
thus closely linked to but are not exclusive to sovereign and currency crises. When credit metrics are 
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used to evaluate the historical performance, the outlook trends and qualitative adjustments to the ratio-
driven score are important qualitative contributors to the soundness of a financial institution.  Three key 
factors are as follows: business diversification, opacity / complexity and corporate behavior.  Adjust-
ments with respect to business diversification and corporate behavior can be either positive or negative; 
while opacity / complexity are negative only.  
 
 
 
 
 
 
 
 
 
 
Figure 2. BCA Structure, Source: Moody’s Investors Service 
Table 2. A summary of Moody’s Rating Outlooks for some of European Banks 
Country The Outlook According to Moody’s Rating System  
Germany [5] The German banks are rated as stable with strong capital and high loan quality.  These factors provide a cushion against 
rising profitability pressures due to persistently low interest rates.  The German GDP growth was 2.2% in 2018 and 1.7% 
in 2019.  The German economy is driven by rising domestic demand, while the unemployment continues to remain low. 
Borrowers' debt repayment capacity stays high due to low levels of corporate and household indebtedness. 
German banks are in compliance with minimum capital requirements, liquidity and bail-in-able liabilities.  German banks 
are well-positioned to deal with their chronically weak profitability due to minimal amounts of problem loans and loss 
provisioning needs.  At the end of 2017, the non-performing loans (NPLs) were 2.5% of gross loans.  The sound perfor-
mance of domestic retail and corporate loans during 2018 and through 2019, are driven by stable employment rate and 
positive economic growth.  The higher risk to German lenders comes from foreign loans and securities, which represent 
a quarter of German banks' total assets.   
Low interest rates counteract the main banks’ income source, net interest margins.  The low levels of loan loss provision-
ing have left small window for any declines in pre-provision income to be improved in 2018 and through 2019.  By 
maintaining the 2018 economic growth momentum into 2019, the German Banks are likely to moderately grow their 
balance sheets. The ratios of tangible common equity (TCE) ratios of German banks remain stable.   
Austria [6] The Austrian banking system changed from positive to stable due to moderate improvements in loan quality and slow 
capital generation.  The strength of the Austrian economy was demonstrated by the 3% growth in 2018 with a further 
2.5% forecasted growth for 2019.  This environment boosts banks' credit fundamentals and strengthens their resilience 
against economic shocks.  There was improvement in loan performance but in a slower pace than desired, so its positive 
impact on banks' earnings will be dampened. 
The loan quality problem declined from 5.6% in 2016, 4.4% in 2017 and will be around 4% by end of 2019.  Capital 
levels of Austrian banks will steadily improve, reflecting the balance between strong income generation, rising loans and 
more generous dividend pay-outs.  The Tier 1 ratio is expected to be around 3% by the end of 2019 while it was 14.9% 
in 2017 and 14.5% in 2016, respectively.  Profitability of Austrian banks was supported by low credit provision in 2018 
and will continue in 2019.  Austrian Banks cost to income rates will remain stable as efficiency improvements will only 
have an impact on earnings over the medium term. 
France [7] The French banking system remains stable as economic growth encourages the availability of bank credit services and 
supports borrowers to service their debts.  Additionally, the French banks diversified revenue serve to boost profitability 
despite pressure on interest income from low interest rates.  The French GDP was 1.7% in 2018 and is expected to be 
around 1.6% in 2019.  The private-sector debt rose due to a low interest rate environment, the risks of higher debt levels 
were evened out by the improved performance of French corporations and a healthy home-loan market. 
A favourable economic environment enhances the capacity of borrowers to repay debts, with the lowest loan-loss provi-
sioning since 2012.  For the five largest French banks, loan-loss provisioning charges declined by 21 basis points (bps) of 
outstanding loans due to better asset quality in non-domestic retail markets.  The well diversified income resources en-
courage broadly stable profitability as insurance and asset management put an ease on interest margins in retail banking.  
However, French banks forecast higher operating costs and the average cost-to-income ratio of around 68%. 
Spain [8] The Spanish banking system is stable thanks to the improvement of asset quality, robust economic growth and disposal 
of troubled assets.  Most of the fundamental factors, such as capital, funding and liquidity levels and profitability are 
stable.  Stocks of non-performing loans improved against 2014 records and will continue to improve.  Solid economic 
growth is backing a stable operating environment.  While Moody's expects growth to slow 2.3% in 2019 against 2.7% in 
Qualitative Factors
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2018, Spain's economy is still among the fastest growing in the euro area.  This robust economic growth reflects lower 
unemployment rates and improvement in credit conditions for Spanish banks. 
The low quality of capital in Spanish banks undermines the capital’s strength.  However, the capital will continue to be 
stable at low levels due to their large volume of deferred tax assets.  A broadly stable profitability has been forecasted for 
2019.  Higher fee and commission income will cover the declined net interest income, as revenues will benefit from more 
diverse earning sources and the cost of risk is expected to remain broadly stable.  There is stable funding and liquidity 
conditions over the outlook period. In the past few years, the funding gap has narrowed due to stable deposits and shrinking 
loan books at Spanish banks.  This process will decelerate when demand rises for credits. 
UK [9] The UK banking sector remains stable with strong capital, better profitability and strong liquidity to bolster the operating 
conditions and asset quality over next year.  The UK and the European Union (EU, Aaa stable) will agree on a transition 
period after the UK's planned departure has shifted to 31 October 2019 with further uncertainty on the final date.  However, 
operating conditions for banks are hindered by the uncertainties surrounding the Brexit.  This has resulted in slow eco-
nomic growth and lower interest rates to increase competition.  The economy experienced a moderate downturn in asset 
quality.  However, the strong solvency and high quality of capital in UK banks will cover any unexpected losses. 
For large UK banks, a decline in costs due to lower conduct and litigation expenses will counterbalance revenue pressures 
from low interest rates, supporting their profitability.  A moderate decline of operating and restructuring costs will com-
pensate for a small increase in credit costs.  Thereby, maintaining a strong level of funding profiles and low loan-to-
deposit ratios, and lengthening wholesale debt maturities.  The large UK banks will promote strong liquidity via regulatory 
requirements while they try to amass buffers ahead of Brexit. 
Poland [10] The Polish banking system is stable, as a strong economy provides assistance to the banking sector and boosts the banks' 
loan quality.  The strong economic growth can be seen as 5% in 2018 and around 4.2% is expected in 2019, while the 
European Union average of 2.7% due to domestic demand and the inflow of EU funds, which equated to 23% of nominal 
GDP last year. Modest improvement in Banks' loan performance caused by high level of employment rates, domestic 
consumption as well as strong investment.  The capital of Poland’s banks stays strong with support of balanced loan 
growth and stronger earnings with moderated dividend payments. 
Sound profitability caused by high interest rates across Europe. Banks' efforts to provide loans for small- and medium-
sized enterprises, and consumers.  Provisioning cost remains and continues at a low level due to the favourable economic 
environment.  Polish banks have limited reliance on wholesale markets, the market funding rises modestly due to increas-
ing the use of covered bonds in banks; while a funding source provides a stable base for growth.  Polish banks issue bail-
in debt to meet minimum requirements for own funds and eligible liabilities (MREL) by end of 2019.  The above stated 
factors reflect positively and significantly on banks regardless of ongoing conflict with the European Union and policy 
uncertainties. 
Czech [11] The Czech Republic's banking system has been upgraded from stable to positive with anticipation to upgrade further due 
to improvements in banks' credit profiles over the next year.  Strong GDP figures were achieved in 2017 of 4.3% and 
again in 2018 of 3.3% with 3.0% growth expected in 2019.  The growth comes from strong private consumption, invest-
ment and European Union funding.  Strong economic growth and low employment rates reflect a healthy credit level and 
steady debt repayments.  Friendly economic conditions will benefit loan performance despite mild pressure due to sea-
sonable loan portfolios.   
The Czech banks’ problem loans are the lowest among Central and Eastern Europe (CEE), the non-performing loans 
averaging 2.5% in 2017 and 2.3% mid 2018, and the largest banks have solid levels of loan-loss reserves around 80% 
according to Moody's-rated banks. The capital of Czech banks is considered as stable with an average of Common Equity 
Tier 1 capital ratio of 18.14% at the end of 2017.  However, a capital decline may occur if banks increase their dividend 
pay-outs.  A stable increase in interest rates as well as strong lending growth will benefit Czech banks revenues in 2019.  
Higher profitability is expected due to higher-yielding small-business and consumer loans.  However, higher risks, nor-
malising credit costs and higher operating expenses due to strong wage growth for CEE region may temper this rise. 
 Bulgaria [12] The latest Moody’s outlook regarding Bulgarian banks stated that high profit gains, high capital buffers and stable funding 
boost the outlook. However, asset risk, stemming primarily from corporate lending remains high with slow non-perform-
ing loans resolution processes.  Both interest and non-interest income will be supported by increased business opportuni-
ties and credit growth.  Bulgarian banks’ net profit was 41% in 2016, equivalent to a return on equity of 10.4% with lower 
loan-loss provisions and tough cost control supported earnings growth and organic capital generation.  Aggregate Com-
mon Equity Tier 1 and total capital ratios were at 20.4% and 22.2%, respectively.  
Stable funding and high liquidity had a positive effect on banks’ profitability, since the Bulgarian banks were deposit 
funded. By the end of 2016, deposits were 79% of total assets, excluding general government and credit institutions, while 
the loans to deposits ratio improved to 75% against 101% at the end of 2012. Moody's upgraded the Bulgarian Banks' 
Deposit Ratings [13] to Baa3/Prime-3 for the long and short-term local and foreign-currency deposit ratings of Raiffeisen 
bank (Bulgaria) and to Ba3 for the long-term.  Prior to the financial crisis, higher levels of asset risk and indebtedness 
were associated with the corporate sector, and it was beyond banks’ ability to restrain the profitability and investment 
without being at risk of bankruptcies.  Resolving non-performing exposures (NPEs) remains largely unmanageable while 
problems with new loans have declined.  NPEs declined to 18.5% of gross loans in 2016 from 20.6% in 2015 according 
to the Bulgarian National Bank's broad while loans stood at 13.0% of gross loans as of December 2016.  
Netherlands 
[14] 
Strong domestic economy growth supports the Dutch banking system and the performance of banks' assets. A slight 
decline is expected in GDP growth from 3% in 2018 to 2.5% in 2019, then to 2.1% percent in 2020.  Several key factors, 
such as a strong, albeit softening, housing market, tax cuts and low unemployment rates will support private consumption 
and investments will continue to support economic growth.  The Dutch economy keeps performing slightly better than 
the average European economy, providing a strong background for domestic banks.  Strong banks' asset quality is due to 
good performance of the domestic loan exposures.   
Over fifty percent of Dutch banks' loan exposures are related to the domestic economy.  However, a moderate increase in 
loan-loss charges is expected during 2019 due to substantial releases of impairment provisions in 2017 and 2018.  Dutch 
banks face the biggest increase in capital requirements under Basel III, as their capital models currently result in low risk 
weights since Dutch banks are among those best capitalised on a risk-weighted basis.  Dutch banks’ profitability will be 
lower as interest rates remain low, and as a result there will be higher loan-loss charges.  Some of the negative pressure 
on profit margins will be offset by minimizing banks' operating costs. 
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Greece [15] By improving the banks’ funds and asset risks in 2019, the Greek banking system will be positive due to tough operating 
environment. Moody's expects that the Greek economy will continue to improve by encouraging foreign investment via 
the government’s structural reforms.  The Greek GDP had growth of 2% in 2018 with 2.2% expected in 2019 due to a 
strong increase in exports, tourism and other services.  Moody [16] upgraded the long-term deposit ratings of Piraeus 
Bank S.A. and National Bank of Greece S.A. to Caa2, and Caa3 for long–term deposit for all Alpha Bank AE, Eurobank 
Ergasias S.A. and Attica Bank. Greek problem loans are gradually decreasing due to the strict loan recovery laws.  
Non-performing exposures (NPEs) are expected to be around 35% of gross loans by the end of 2019, meaning that banks 
could meet their obligations.  The quality of Greek bank capital was weakened by Deferred Tax Assets (DTAs); however, 
they are floating at comfortable levels, with a common equity Tier 1 (CET1) ratio around 15.8% at the beginning of 2018.  
Greek banks were less reliant on central bank funding and emergency liquidity assistance (ELA).  By regaining access to 
the interbank and deposits, banks were more likely to end ELA’s assistance at the beginning of 2019.  Most Greek banks 
will stay slightly profitable through 2019.  However, net interest margins will remain pressured as banks continue to 
reduce their leverage ratios and loan balances by write-offs and sales of NPEs. 
Italy [17] The persistent negative outlook for the Italian banking system is due to higher funding costs and potential tax increases, 
which outweigh the positive impact of solving problem loans.  On October 23, 2018, Moody’s [18] downgraded the rating 
of 12 Italian financial institutions, the long-term deposit ratings and/or the Counterparty Risk Ratings (CRRs) of eight 
banks, the long-term issuer and/or senior unsecured debt ratings of three institutions, and the long-term Counterparty Risk 
Assessments (CRAs) of seven banks.  Furthermore, Moody's graded the standalone baseline credit assessments (BCAs) 
of Banca IMI S.p.A. (Banca IMI) at baa3 and of Credit Agricole Cariparma S.p.A. (CA Cariparma) at ba1. 
Italian banks have to repay the cheap funding drawn under the European Central Bank's Targeted Long-Term Refinancing 
Operations (TLTROs) in 2020-2021.  Additionally, Italian banks are required to hold more bail-in-able debt, raise retail 
bonds and additional deposits, thus increasing Italian lenders' reliance on more expensive market funding. Italian banks' 
profitability will be counteracted due to more expensive funding caused by higher government bonds and cost of bank 
debt.  Additionally, tax proposals in Italy's 2019 budget law could burden banks' earnings.  The economic conditions in 
Italy are moderately stable with real GDP growth of 1% in 2018 and 1.3% in 2019, supporting improving credit quality.  
Moody's forecasts Italian banks' problem loan ratio to fall further in 2019 from 11% at the end-2018 and 14.5% a year 
earlier. 
Ireland [19] The Irish banking system had a boost upgrade from Moody’s rating by the end of 2018 due to improvement in asset 
quality as the economy continues to grow; banks restructure reforms and the disposal of problem loans.  After real GDP 
grew by 7.2% in 2017, a moderate expansion of 5.0% and 3.5% in 2018 and 2019 respectively were experienced.  Ireland’s 
economic growth is due to higher increase in exports and productivity gains, as well as the presence of large and growing 
multinational corporations.  The impact of Brexit (Aa2 stable) creates uncertainty; however, the impact on Irish banks is 
expected to be contained.  Asset quality is to be improved as solid GDP growth supports borrowers' finances, while banks 
continue to sell and restructure problem loans. 
The European Central Bank urges EU banks to cut their ratio of non-performing exposures to total exposures to normalised 
levels over the medium term.  The Irish banking system's NPE ratio was 13.9% in 2018. Irish banks will continue to 
manage their solvency ratios through strong internal capital generation and low risk-weighted assets during 2018 with a 
broadly stable profitability.  The effective countercyclical capital buffer in July 2019 ensures that banks will preserve their 
currently strong capital bases amid strong economic growth; a resurgent property market and sufficiently solid banks' 
liquidity position to refinance risk.  The largest three Irish banks will have better chances with government support for 
the deposits and senior unsecured debt.  However, other banks will have less probability of government support based on 
their creditworthiness’ prediction over the next year.  
Cyprus 
[20;21] 
At the beginning of 2019, Moody’s upgraded Bank of Cyprus Public Company Limited's (Bank of Cyprus), Hellenic 
Bank Public Company Ltd's (Hellenic Bank) long-term deposit ratings to B3 and the long-term Counterparty Risk Ratings 
(CRRs) to B1.  Hellenic Bank's baseline credit assessment (BCA) and adjusted BCA upgraded to caa1, and its long-term 
Counterparty Risk Assessment (CRA) to B1.  These three largest domestically active banks accounted for around 64% of 
system assets.  The upgrade was due to changes in the banks’ liability structure, depositor protection and non-debt coun-
terparty financial liabilities captured by the CRR. 
The Cypriot banking system reflects fast-paced economic expansion growth, supporting borrowers' repayment capacity, 
asset values and new lending.  The real GDP was 3.5% in 2018 and 2.8% in 2019, driven by booming tourism; resilient 
domestic consumption and a recovering real-estate market. High private-sector indebtedness hindered growth opportuni-
ties for banks.  The Banks continue to restructure their troubled loans, selling off real-estate collateral and reducing non-
performing loans at the three core domestic banks from around 45% in 2017 to around 35%-38% in 2018.  Banks had 
moderate growth in capital buffers, however, vulnerable capital due to the high stock of non-performing loans that were 
not covered by cash provisions remained.  The provisioning gap was largely covered by real-estate collateral, but any 
deterioration in the real-estate market would diminish the banks' ability to recover debts through real-estate sales, so they 
would need to set aside extra provisions.  The ratio of NPLs to provisions plus capital was around 120% considered to be 
one of the lowest in Moody's rating universe.  There were modest profits for domestic Cypriot banks in 2018 due to 
lowering the provisioning costs.   
Norwaу [22] The Norwegian banking system was upgraded from negative to stable thanks to their solid operating environment and by 
the support of the banks' credit quality 2019.  The economic environment will be broadly supportive of banking operations 
with modest improvements in the risk profile of the banks.  The GDP growth was 1.8% in 2017, up to 2.4% in 2018 and 
is expected to be 2.2% in 2019.  The Banks' fundamentals are expected to remain solid as a result of improved loan quality, 
resilient profitability and strong capital ratios.  
The Norwegian banks face risks from Norwegian households' high indebtedness, at 224% of disposable income due to 
low interest rates.  At the beginning of 2019, the Norway's version of the EU Bank Recovery and Resolution Directive 
(BRRD), which will shift the cost of bank failure from taxpayers to creditors will result in lower Moody's government 
support assumptions and have a negative effect on their rating.  However, the minimum requirements of Norway banks’ 
funds and eligible liabilities (MREL) rules may counteract this negative pressure. 
In summary, the literature search confirms that the Moody rating outlooks and reports for European 
banking systems are focused on the macro profiles to grade the banking systems, including determinants 
such as real GDP, interest rates, Tier 1, non-performing loans and others.  Additionally, the history of 
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banks’ performance and profitability play a significant role in determining and predicting the soundness 
of banks by including the macro and risk profiles.  It should be noted that this paper does not cover 
every European Banking system instead selected example country, which clearly highlight the most 
significant macroeconomic variables pertinent to Moody’s reports and outlooks. There are many ad-
vantages of the Moody’s rating as measurement of banks soundness because Moody’s analysis uses 
both quantitative and qualitative factors rather than using only balance sheets variables.  Moreover, the 
Moody’s rating reports capture the solvency independent of the safety net.  However, the shortcoming 
lies in the fact that Moody’s reports focuses on large banks and neglects the small banks (Demirguc-
Kunt, A., Detragiache, E. and Tressel, T., 2006). 
Many methodologies have been introduced to predict banks’ financial deterioration.  Some methodol-
ogies depend on country by country approach for a quick estimation of the soundness of banks relying 
on assets, liquidity, capital, performance and earnings without always taking in consideration the macro 
profile.  The CAMEL methodology was designed to generate financial soundness ratings and has been 
recommended by the IMF and the World Bank (2005).  The CAMEL methodology consists of five 
components: Capital adequacy, Asset quality, Management competence, Earnings, and Liquidity.  Rich 
empirical studies have examined the efficacy of CAMEL ratings and reached the conclusion that pub-
licly available data combined with regulatory CAMEL ratings can identify and/or predict banks failure.  
It is worth mentioning that prior to any crisis and even with strong economic indicators, such as growth 
economies, low inflation, budget surpluses, low unemployment and declining government foreign debt, 
many financial institutions were still caught off-guard when the crisis was triggered by imported crises, 
e.g. the collapse of Lehman Brothers, US subprime crisis and the Asian financial crisis.  
For instance, prior to the Asian financial crisis, most Southeast Asian economies were characterised by 
strong economic indicators such as strong growth, low unemployment and inflation rates, and declining 
government foreign debt.  Nevertheless, in 1997, the crisis was trigged by Thailand’s devaluation and 
the financial markets were caught off guard (Bustamam, U. S. A., 2017; Hays, F. H., De Lurgio, S. A., 
& Gilbert, A. H., 2009; Gasbarro, D., Sadguna, I. G. M., & Zumwalt, J. K., 2002; Miller, M. H., 1998).  
Adding to that, even with highly supervised and regulated banking sectors, sometimes banks can be 
taken by surprise due to the influence of macroeconomic profile (such as existence of foreign exchange 
risks, or other unseen macro profile problems) that jeopardize the financial soundness of banking sec-
tors.  For example, the Southeast Asian countries suffered from substantial maturity risk caused by 
taking short-term debt to finance long-term investments.   Moreover, the debt was denominated in U.S. 
dollars to finance projects in local currency. If the economic conditions are stable, then all CAMEL 
components are significantly related to the CAMEL ratings.  However, as economic conditions deteri-
orate, CAMEL becomes inadequate as a methodology to reflect bank soundness.  Moreover, the man-
agement and regulators’ priorities are subject to change (Gasbarro, D., Sadguna, I. G. M., & Zumwalt, 
J. K., 2002).  
The first five traditional CAMEL components measure the financial soundness of banks (Kumar, 
Mishra Aswini, et al, 2012), such as operating soundness, performance, financial condition and regula-
tory compliance of the banking organization.  The management quality is a measure of the bank’s health 
and stability.  The bank performance is considered as a qualitative factor.  However, further indicators 
are used to evaluate the soundness of banks, such as cost to income ratio, management and operating 
expenses as a percentage of total assets, operating revenue to total profit, deposit interest expense as a 
percentage of total deposits, non-interest expense to the sum of net interest income and non-interest 
income, and personnel expenses to average assets. The cost to income ratio measures the capacity of a 
bank to cover its operating expenses. As far as earnings and profitability of a bank, different indicators 
are used, such as Return on Assets and Return on Equity. The return on assets determinant underlines 
how effective the bank assets are at generating revenues.  The return on equity must be interpreted with 
prudence, as a high level can underline a high profitability but also a low level of capitalization, while 
a low level emphasizes a low level of profitability and a high capitalization of the bank.  
Liquidity is the most significant component and has a significant impact on a bank’s financial soundness 
and indicates the capacity of the bank to pay its short-term debts and face unexpected withdrawals of 
depositors.  Many liquidity ratios have been used in previous empirical studies, such as the ratio of total 
loans to total assets, the ratio of the net loans to total deposits and short-term funding, the ratio of the 
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liquid assets to total assets, the ratio of liquid assets to customer and short-term deposits and others (F. 
Pasiouras, K. Kosmidou , 2007; Marijana Ćurak et al.,  2012; Roman, A., & Şargu, A. C., 2013; Nicolae 
Petria et al. 2015 and others). 
In 1997, the U.S. regulators added a sixth factor “S” designed to capture Systemic risk (CAMELS). 
This systemic component is used to capture a bank’s sensitivity to market factors, such as interest rate, 
foreign exchange and price risk.  The importance of the systemic factor varies over time and across 
institutions, but is more noticeable during a crisis (Gasbarro, D., Sadguna, I.G.M. and Zumwalt, J.K., 
2002; Hays, F. H., De Lurgio, S. A., & Gilbert, A. H., 2009; Dincer, H., Gencer, G., Orhan, N., & 
Sahinbas, K., 2011; Roman, A., & Şargu, A. C., 2013). Market risks could involve more than one type 
of risk that will have an instant impact on financial institution’s earnings, liabilities, and off-balance 
sheets.  In order to improve the validity of the CAMEL Score, other variables are also considered, such 
as share of total bank assets held in government-owned banks in each country, share of total bank assets 
held in foreign-owned banks in each country, concentration, bank size, GDP per capita, average rate of 
real GDP growth, bank securities, bank insurance, ownership of banks, index of private monitoring of 
banks by the private marketplace. 
CAMEL or CAMELS variables influence the soundness and safety of banks without ignoring the ne-
cessity to include bank-specific and macroeconomic determinants to improve the prediction rates.  All 
banks are affected by changes in the macro profile; however, banks have different approaches to address 
risk-taking preferences and management quality.  Therefore, banks react differently to the similar de-
terminants that affect their operations over time (Gasbarro, D., Sadguna, I. G. M., & Zumwalt, J. K., 
2002; Kumar, M. A., Harsha, G. S., Anand, S., & Dhruva, N. R. 2012; Roman, A., & Şargu, A. C.,2013; 
Dang, U., 2011; Baral, K. J., 2005; Kaur, H. V., 2010; Barth, J. R., Dopico, L. G., Nolle, D. E., & 
Wilcox, J. A., 2002; Manoj, P. K., 2010; Muhmad, S. N., & Hashim, H. A., 2015; Ishaq, Abdul, et al, 
2016).  
 
Figure 3. Describes the Composite of CAMEL Rating System [23] 
A Z-score test (distance to default) is another methodology that mirrors the probability of a financial 
institution’s insolvency, in other words, when the value of bank’s assets becomes lower than the value 
of its debt.  It measures the sum of bank’s return on assets and equity to assets ratio divided by the 
standard deviation of return on assets.  A higher z-score emphasizes a lower probability of insolvency.  
Empirical studies such as Boyd and Runkle (1993); Demirguc-Kunt, A., Detragiache, E., & Tressel, T. 
(2006); Demirguc-Kunt, A., & Levine, R. (2008); Demirgüç-Kunt, A., & Detragiache, M. E. (2010); 
•Strong performance, safe and sound risk management practices.
Rating 1
•Satisfactory performance with some risk management practices through safe and sound operations.
Banks are stable and function well during crises. However, the weaknesses are mostly within the board of
directors' and management's proficiencies and willingness to correct, which could cause a hidden crisis.
Rating 2
• Less than satisfacory; performance with risk management practices. Banks operate less than satisfactory
relative to the bank's size, complexity, and risk profile. Banks are significantly non-compliant with laws
and regulations. Management unable to address weaknesses within appropriate time frames.
Rating 3
• Poor performance and serious supervisory concern. Risk management practices are generally
unacceptable with respect to the bank's size, complexity and risk profile. Bank's performance is more
likely negative and unable to handle the crises. A significant non-compliance with laws and regulations.
Deficient and high potential for failure is present but not still imminent or pronounced.
Rating 4
• Critically deficient due to unsatisfactory performance plus other weaknesses which directly affect the
viability of the banks. The size and severity of crises go beyond the management's ability or control.
Banks have a extreme likelihood to fail and will likely require to bail out through liquidation and capital
injections, or some other form of emergency assistance, merger, or acquisition, government assistance.
Rating 5
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Schaeck, K., & Čihák, M. (2008); Laeven and Levine (2009); Čihák and Hesse (2010); I Lapteacru 
(2016); I Lapteacru (2017) among others used the Z-score to determine the bank stability.  The Z-score 
is the proper tool for assessing financial institutions’ stability if the financial institutions can smooth 
out their reported data.  However, Z-score looks at each financial institution individually, ignoring the 
fact that the risk of default in one financial institution may cause losses to other financial institutions.  
Also, all banks are subject to insolvency risks, even though Z-scores assess the risk of default in differ-
ent groups of banks, which may be subject to different ownership or objectives.  
According to Chiaramonte, L., Liu, H., Poli, F., & Zhou, M. (2016), Z-score managed to predict 76% 
of bank failures, while adding a set of macroeconomic and industrial determinants had insignificantly 
increased the model’s predictability. Second, the short-term, the Z-score forecasting ability had an ac-
curacy of 74% for bank failures. To our knowledge, the insignificant increase of Z-score comes from 
data selection and banks’ ownership against macroeconomic stability during conducting the test within 
a three-year period.  The macroeconomic determinants have a significant impact on bank risk which 
proved difficult to predict the impact through a narrow time window.  Some studies evaluated the 
soundness of banks by using a number of internal, bank-specific and macroeconomic variables, such as 
capital ratio, return on average assets before tax, real interest rates and GDP per capita, inflation and 
GDP Growth  (Chiaramonte, Laura, et al. 2016; Demirgüç-Kunt, A., & Detragiache, E., 2011; Schaeck, 
K., & Čihák, M., 2008; Uhde, A., & Heimeshoff, U. , 2009; Mirzaei, A., Moore, T., & Liu, G. 2013; 
Schaeck, K., & Cihák, M., 2014).   
Mirzaei, A., Moore, T., & Liu, G. (2013) examined the connection between market structure, profita-
bility and banking soundness using the Z-score. The Z-score was positively and significantly related to 
the condition in an emerging market and had a positive impact on bank stability.  However, a significant 
negative of the Z-score was shown only in advanced economies, hence concentrated markets pose some 
risk in matured banks.  Their findings suggested that the emerging markets can be more profitable than 
advanced markets (West European Markets).  
The next two papers capture bank soundness through Z-score and adding compliance with BCPs (Basel 
Core Principles) to the model.  The first paper did not support the premise that the better compliance 
was expected with BCPs [24].  Surprisingly, the empirical results showed that more compliance (BCPs) 
were associated with riskier banks, since riskier banks had strong incentives to comply with regulations 
and supervisory requirements.  Theoretically, the endogeneity of supervision may bias the relationship 
with soundness of banks.  The BCP compliance index was an insignificant determinant of banking 
system soundness, but positively related to the Z-score (Demirgüç-Kunt, Asli, and Enrica Detragiache, 
2011).  
The second paper by Demirguc-Kunt, A., Detragiache, E., & Tressel, T. (2006) examined the impact 
of compliance with BCPs on the soundness of banks through Moody’s rating and Z-score.  Their results 
showed that there was a positive relationship between compliance with BCPs (specifically, with infor-
mation provision) whether bank soundness was measured via Moody’s ratings or through Z-scores.  
Moreover, adding factors such as institutional quality, macroeconomic variables, sovereign ratings, the 
results were robust (even though results were not reported).  Their findings emphasized the importance 
of transparency during supervisory processes and strengthening market discipline.  However, during 
the financial crises, the relationships between financial characteristics and Z-score became ineffective 
due to the decline of capital adequacy and asset quality’s deterioration due to non-performing loans and 
management quality focused only on short-term survival (see Chen, S., & Holdings, C. F., 2007; 
Takang, F. A., & Ntui, C. T, 2008; Demyanyk, Yuliya, and Iftekhar Hasan, 2010; Agarwal, V., & 
Taffler, R., 2008; Sangmi, M. U. D., & Nazir, T., 2010; Chiaramonte, L., Liu, H., Poli, F., & Zhou, M., 
2016; Zeb, S., & Sattar, A., 2017;  Liao, C. S., 2018). 
Agarwal, V., & Taffler, R. (2008) compared more advanced mathematical approaches such market–
based models such as Black and Scholes (1973) and Merton (1974) models. These theoretical models 
predict the soundness of banks (Bankruptcy) and have a little forecasting power after controlling other 
variables compared to Z-score.  Noteworthy is the fact that Chiaramonte, L., Croci, E., & Poli, F. (2015) 
had examined the validity of Z-score and CAMELS as way of predicting the stability of banks. Similar 
results were shown for both methodologies. Z-score was regarded as the preferred approach over other 
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models, especially CAMELS models, because it required less accounting and questionable data. How-
ever, during the financial crisis, the accuracy of the Z-score and CAMELS methods were slightly im-
proved during the whole sample period.  The shortcomings of Z-score can be summarized as follows: 
Z-score relies on accounting and auditing structure; banks could smooth out their accounting data over 
time; the Z-score may give the tendency of the dominance of equity to assets ratio in calculating bank’s 
Z-score, the magnitude of the differences in Z-scores may not correspond linearly to the differences in 
bank risk, since the variation of ROA is only a minor part of the calculation in the numerator (by defi-
nition); the calculation of Z-score may be biased upward towards a safer ratio.  The limitation of Z-
score lies in it’s an inability to highlight the forecasting of banks’ distance-to-default (Chiaramonte L, 
Liu H, Poli F, Zhou M., 2016). 
 
Figure 4. Z-score’s Behaviour for European banks for 1996 – 2015 
Source: World Bank (citing: Bankscope, Bureau van Dijk (BvD) and Data Market). 
The EU-wide stress test is a solvency stress test to assess banks’ resilience to shocks with a common 
adverse macroeconomic scenario and the impact on banks’ capital position covers a three-year window. 
The adverse scenario is a set of systemic risks against the financial stability of the EU banking sector 
which triggers specific shocks and financial market scenarios, e.g. a severe recession combined with 
financial market distress. The scenario is unable to capture every possible confluence of events. How-
ever, it acts as an analytical tool to understand what happens to banks’ balance sheets if an economic 
downturn occurs, regardless of the specific triggering shock. The effects of common EU scenario are 
different in different countries, banks’ results should be coincided with the relevant scenario.  
The key factors included in EU-wide stress test [26] (2018 Eu-Wide Stress Test) was as follows: CET1 
capital ratios, leverage ratio, net interest income, credit risk losses, market risk, conduct risk and other 
operational risk, non-interest income and expenses.  The impact on CET1 capital ratios expresses a 
large dispersion of banks’ capital position, both at the starting and at the end-point. CET1 capital ratios 
vary from 11.6% to 41.7% on a transitional basis (10.8% to 41.6% on a fully loaded basis) at the end 
of 2017 (non-restated data) and from 7.1% to 34% on a transitional basis (6.4% to 34% on a fully loaded 
basis) by the end of 2020 under the adverse scenario and fully phase-in by the end of 2020 of CRR 
transitional adjustments that were in force at the beginning of the exercise 2007, such as deferred tax 
assets (DTAs) that rely on future profitability.  
EU Stress Testing showed a large dispersion in the latest report in 2018 where the final CET1 capital 
ratio was affected by the cumulative decrease of the main sources of banks’ income over the adverse 
scenario compared to the starting point.  A reduction in the sources of income led to lower contributions 
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to capital compared to the hypothetical contribution of unstressed starting point values.  On the other 
hand, the impact on leverage ratio shows that from 5.4% in 2017 and expects up to 4.4% in 2020 under 
the adverse scenario from 5.1% to 4.2% on a fully loaded basis.  The drop was solely explained by the 
decrease in Tier 1 capital as the leverage exposure.  In 2017, the minimum actual leverage ratio reported 
is 3.4%. Under the adverse scenario, two banks reported a ratio below 3% in 2018, and three banks both 
in 2019 and 2020 [27], (2018 Eu-Wide Stress Test).  
Table 3. Timeline of Key events in the development of bank stress testing [25], (Dent, K., Westwood, B. 
Timeline of key events in the development of bank stress testing) 
 
Other macroprudential uses of stress test were to identify early warning exercises of potential weak-
nesses of the system and enhance crisis management plans (Demirguc-Kunt, Asli, Enrica Detragiache, 
and Thierry Tressel, 2006; Creel, J., Hubert, P., & Labondance, F., 2015). Moreover, the impact of 
hypothetical adverse macroeconomic and financial market scenarios on bank profitability and balance 
sheets to evaluate the systemic risk and how its relationship to the development of new regulatory and 
prudential tools. Whereas a macro stress test of credit risk for the banking sector showed strong procy-
clical behaviors for credit quality and loan quality varies across credit types. Macro stress testing failed 
to capture the riskier banks in a system and underestimated banks’ loan and credit losses. In particular, 
the macroeconomic module allowed credit volumes to vary over time, while the microeconomic module 
assumed that individual banks maintained constant credit portfolios.  Therefore, the credit quality dete-
riorated during the downturn of credit growth (Vazquez, Francisco, Benjamin M. Tabak, and Macros 
Souto, 2012). 
The implementation of Basel III and the soundness of European Banking System 
The Basel III Regulation set by the European Bank Authority and the Basel committee were developed 
in the period spanning two banking crises. Basel III improved the resilience of banks to absorb financial 
crisis, reduced the risk of system-wide shocks, improved risk management and strengthened the banks' 
transparency, which can be achieved by setting tighter capital requirements for Minimum Capital. The 
new requirements of Basel III with respect to regulatory capital for large banks (Important systematic 
• Banks begin small-scale stress test of their trading activities
Early 1990s
• Market risk amendment to the Basel Capital Accord
1996
• IMF and World Bank lanuch the financial Sector Assessment Program (FSAP)
1999
• National Central banks and supervisory authorities begin to develop thier own Independent bank
stress tests
Early 2000s
• Basel III introduces requirement for credit risk stress testing by banks
2004
• Federal Reserve begins the supervisory Capital Assesment Program (SCAP)
Feb 2009
• Committee of European Banking Supervisors (CEBS) begins Inaugural Eu-Wide Stress test
May 2009
• Federal Reserve begins Comprehensive Capital Analysis and Review (CCAR) which incorporates
an annual bank stress test
2011
• The European Banking Authority (EBA) launched the 2018 EU-wide stress test and released the 
macroeconomic scenarios. The EBA published the results of the exercise on 2 November 2018.
2018
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banks) were established up as cushion against cyclical changes on their balance sheets.  Additionally, 
capital must set aside for credit expansion which can be loosened during the existence of credit risks. 
In addition, Basel III enhanced the microprudential and the macroprudential frameworks.  Banks were 
grouped according to their size and capital requirements could be adjusted based on the size of banks.  
The Basel III reforms were designed to prevent a recurrence of this kind of banking crisis, through 
various new mandates: implementation of much stricter capital requirements, new liquidity and lever-
age testing, and other innovations.  The minimum requirements laid down in the Basel framework with 
regards to the treatment of investments in the capital instruments of insurance company subsidiaries in 
the definition of the capital and credit risk components were more rigid than the EU requirements.  
Moreover, the European Union applied a broadly equivalent requirement to raise minimum own funds 
and eligible liabilities (MREL) to big banks which consisted of a loss absorption amount to cover losses, 
minimum going-concern capital requirements and a recapitalization amount to meet the conditions for 
authorization and to maintain market confidence following resolution. 
The most significant big banks were subject to a bail-in strategy and the recapitalization amount rela-
tively equal to existing minimum capital requirements. These banks were still able to operate toward a 
resolution while converting this amount into equity until it was sold or restructured.  For small banks, 
the recapitalization amount would be based on the regulatory capital required to support only the critical 
economic functions of the bank.  The European Banking Authority assumed that small banks were not 
required to hold any recapitalization amount because they could be subject to liquidation rather than 
resolution, with eligible depositors being protected through a deposit guarantee scheme.  The MREL 
requirements were based on a bank-by-bank basis concept which created considerable uncertainty over 
the amount of additional bail-in strategy.  However, the regulatory initiatives of Basel III accounted for 
the risk weighted asset caused by new standardized approaches and constraints on the use of internal 
models across credit, market and operational risk assessments, and the proposed new capital floor, stress 
testing, the application of super-equivalent minimum leverage ratios by individual national regulators 
and macro-prudential policy measurements.  For example, Norway and Sweden introduced an applica-
tion of multiple macro-prudential instruments.  As a result, many banks increased capital requirements 
and overall funding as well as reduced their lending to the wider economy. 
Any assessment that recognized the more rigorous implementation of the Basel framework in several 
respects in different areas was acceptable.  Specifically, with respect to the scope of application of the 
Basel framework, capital buffers and eligibility criteria for recognizing real estate collateral.  Mean-
while, it is worth acknowledging that the majority of EU banks were operating according to capital 
levels set by the Basel committee.  However, the aspects of the European Union capital requirements 
(rules) were not taken into consideration even though they were stronger than the Basel minimum re-
quirements. 
The Basel committee also proposed major changes to the requirements for risk exposure weightings by 
integrating risk exposure weightings capital charges into the capital charges for market risk more 
broadly and by extending the possibilities to reduce risk exposure weightings requirements through 
hedging.  For instance, banks increased their CET1 capital to maintain their capital ratios to overcome 
10 percent in RWAs; or alternatively reduced their RWAs which required huge balance sheet reduc-
tions.  Due to the uncertainty regarding the Basel Committee's approaches, initiation of the legislative 
change was difficult to justify without further study. 
The Basel III regulations kept banks occupied in a variety of ways and required a great deal of financial 
resources, manpower, management’s decisions, IT-capacity and budgets for external consulting ser-
vices.  Many banks had to quickly raise new equity which required preparation, marketing and execu-
tion.  Moreover, the new, adjusted and proposed requirements were combined with related regulatory 
and supervisory initiatives regarding risk data aggregation and reporting, stress tests and recovery and 
resolution plans.  Therefore, the banks options were restricted by Basel III to allocate their equity and 
funds to particular investments or businesses, and banks needed to adjust their strategies and business 
models. 
The implementation of new rules required three distinct initiatives: strategic planning for the Basel III 
worldwide, capital and risk strategy, and implementation management.  Some of the steps required to 
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comply with the new requirements were raising new capital, restructuring the balance sheet and im-
proving profitability to maintain Return on Equity (RoE). Most large systematic banks have established 
a strategic planning unit to address large parts of this burden.  However, in smaller banks, the top man-
agement team must focus their attention on these issues as well as their other duties.  Alternatively, they 
could assign at least part of this job to a small, dedicated team of specialists.  The high workload caused 
by the Basel III implementation could limit banks' ability to reduce costs and staff and may depress 
banks' Return on Equity (RoE).   
The national authorities and banks are still in the early stages of the implementation of Basel III and 
regulatory initiatives, such as the new revised standards on credit, market and operational risk, capital 
floor, development of revised capital and large exposure standards for sovereign risk exposures.  The 
macro-prudential policy measures and potential regulatory responses to financial technology innova-
tions put extra pressures on banks and affect the transparency of banks performance.  Regulation gives 
the authorities powers to initiate and coordinate the EU-wide stress tests, in cooperation with the Euro-
pean Systemic Risk Board (ESRB) to assess the resilience of financial institutions to adverse market 
developments, as well as to assess the overall assessment of systemic risk in the EU financial system.  
The European Banking Authority (EBA) has launched and released 2018 EU-wide stress test and mac-
roeconomic scenarios.  The adverse scenario indicates the most severe scenario to date by 8.3% in 2020 
for EU GDP. 
Therefore, the uncertainties arising from the unfinished regulatory reforms and reregulation complicate 
banks’ strategic planning and choice of business model.  Meanwhile, much of the supervisory pressure 
coincides with banks’ own efforts to improve their profitability, governance, culture and risk manage-
ment.  Supervisory pressure causes much-needed investment and shifts in governance, culture and strat-
egy.  For instance, higher Pillar 2 capital may be requested by supervisors to cover risks related to 
financial technology innovation and/or cyber security. The risk management and compliance challenges 
related to these developments are also significant.  As consequence, the full implement of data, trans-
parency and technology may require years to complete.   
It is worth to mentioning that both of Basel I and II were not fully implemented in Europe and Interna-
tionally.  However, all major banks have met the Basel III minimum CET1 capital, leverage ratio and 
transitional minimum Liquidity Coverage Ratio of 60 percent, even though some banks stayed below 
100 percent minimum and set to be applicable from 2019 (2018 in the EU). Twenty-five percent of 
banks were below the 100% minimum Net Stable Funding Ratios (NSFR) that was applied 2018.  The 
leverage ratio is 4.2 percent in Europe where its 5.2 percent internationally; the average NSFR is 104 
percent, against 112 percent internationally.  In addition, many European banks have experienced a 
weak economic environment of low or negative growth and low interest rates; low returns on equity; 
weak net interest margins; a high level of non-performing exposures; high enforcement and remediation 
costs of misconduct; rising compliance costs; and limited progress on reducing cost to income ratios.  
If investors start to lose interest in banks, then it will be difficult for them to raise capital. The banks 
may be forced to enact more rapid measures, such as reduce their balance sheets, restructure and change 
strategic direction. 
Profitability and Bank Soundness 
This section is dedicated to the profitability of banks and the soundness of European banks with focus 
on the macroeconomic profile.  Thus far, this paper details the important role that the macro profile that 
plays in bank soundness, in comparison, the micro profile gives a year by year estimation of profitability 
controlled by minimum capital requirements, liquidity and bail-in-able liabilities, but it is unable to 
determine the soundness of banks for coming years. However, this paper focuses on the macroeconomic 
scenarios and structural indicators that influence banks’ profitability and examines the macroeconomic 
indicators which have high fluctuations (especially those on the financial markets).  The inconsistent 
trends of profitability have changed the traditional role of banks forcing them to search for new sources 
of revenue to measure the profitability.  Historically, the determinants that influence bank profitability 
can be categorized in two groups: bank-specific (internal) determinants and industry specific and mac-
roeconomic (external) determinants.  
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Most of studies (Goddard, John, Phil Molyneux, and John OS Wilson, 2004; Molyneux, Philip, and 
John Thornton, 1992; Pasiouras, Fotios, and Kyriaki Kosmidou, 2007; Athanasoglou, Panayiotis P., 
Sophocles N. Brissimis, and Matthaios D. Delis, 2008; Petria, Nicolae, Bogdan Capraru, and Iulian 
Ihnatov, 2015) have examined the profitability of European banks.  However, bank profitability deter-
minants could have been used to predict financial crises (Demirgüç-Kunt, A., & Detragiache, E, 2005; 
Kibritçioglu, Aykut, 2003; Demirgüç-Kunt, A., & Detragiache, E., 2000; Albertazzi, U., & Gamba-
corta, L, 2009 and others). Most of the empirical findings were consistent with the expected results that 
factors, such as credit and liquidity risk, management efficiency, the diversification of business, the 
market concentration, competition and the economic growth have an influence on bank profitability, 
both on RoA and RoE (Combey, A., & Togbenou, A., 2017).  However, some studies suggested that 
despite high competition there were signs of abnormal profit from year to year. 
Determinants of Bank Profitability  
This paper is centered on bank determinants and their impact on profitability, while all previous litera-
ture that dealt with the determinants of bank profitability focused on the returns on assets (ROA) and 
returns on equity (ROE). Another key determinant is capital adequacy ratio which measures the banks’ 
financial health entity and capital bank strength.  Moreover, higher capital ratio means low external 
funding and higher profit (Bourke 1989; Kosmidou, 2008).  Banks with higher capital are more pro-
tected from insolvency problems and risk exposure.  Better capitalized banks reduce the funding cost, 
risk and protect banks from insolvent, efficient management of banks’ expenses and liquidity manage-
ment contribute to higher banks’ profitability (Abreu and Mendes, 2001; Pasiouras, F., & Kosmidou, 
K., 2007; Ally, Z, 2014; Ozili, P. K., 2015; Menicucci, E., & Paolucci, G., 2016). Moreover, there exists 
a significantly negative correlation between poor asset quality (high non-performing loans to total asset) 
and return on equity.  Loans generate the major share of banks income; therefore, the quality of loan 
portfolio reflects on the profitability of banks.  The capital structure depends heavily on debt financing 
rather than equity financing; thus, a higher cost of debt financing decreases bank performance (Ongore, 
V. O., & Kusa, G. B., 2013).  
Any financial strength and risks in a bank’s assets are measured by asset quality ratio that associated 
with the loans and investments.  A comprehensive evaluation of asset quality is very crucial to measure 
the current and the future status of banks’ viability (Demirguc-Kunt, 1989).  In the banking sector, the 
quality of assets depends on many factors such as exposure to specific risks, non-performing loans 
trends, and at the same time, banks borrowers' profitability and health.  Typically, failure of any bank 
was due to poor asset quality and low levels of liquidity. The higher the level of non-performing loans, 
the lower the profitability which was caused by risk-taking behavior of banks management and weak 
performance (Athanasios Tsagkanos, and Athanasios Bellas, 2014; Ongore, V. O., & Kusa, G. B., 
2013). The asset quality ratio is associated with number of bank-specific and macroeconomic factors 
that employed a powerful influence on the rates of non-performing loans.  Determinants such as size, 
efficiency, credit growth, and real GDP growth and market power are significant because they can cause 
risky loans and bad debts (V Makri, A Tsagkanos, A Bellas, 2014; Messai, F Jouini, 2013).  
Higher real interest rates cause an immediate increase in debt and non-performing loans due to floating 
rates (Messai, F Jouini, 2013).  Liquidity risk means banks are more vulnerable to large deposit with-
drawals caused by holding fewer liquid assets.  There was a negative relationship between liquidity 
ratio and profitability (Molyneux & G 1992; Kosmidou, 2008; Guru, B. K., Staunton, J., & Balashanmu-
gam, B., 2002).  Some empirical evidence on banks’ profitability summarized that a positive significant 
link between bank liquidity and profitability (Bourke, 1989).  However, during downturn, banks are in 
favor of increasing their cash holding to mitigate risk. Higher figures of liquidity ratios for domestic 
banks indicated a negative relationship between bank profitability and liquidity (Pasiouras, F., & Kos-
midou, K., 2007).  However, foreign banks showed lower figures of liquidity ratios which indicated a 
positive relationship between liquidity and profitability.  
Another liquidity indicator is deposit ratio which is measured by the ratio of total deposits to total assets, 
even though it may be considered as a liability.  Customer deposits have a positive impact on profita-
bility since they allow banks to transform deposits liabilities into income earning assets, which reflect 
positively on banks performance and operating efficiency.  It is expected that higher upward deposits 
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improve bank activities and more profits (Lee and Hsieh, 2013).  However, more customer deposits 
may reduce earnings since the demands on loans are few and less profitable (Menicucci, E., & Paolucci, 
G., 2016). 
Management efficiency measures the performance of management through subjective evaluation of 
management quality, organizational discipline, control systems, quality of staff, and other factors.  
Since bank management makes crucial decisions that could lead to risk perception, investors and finan-
cial analysts use the finance ratio to evaluate management efficiency.  The administrative expenses to 
total assets ratio indicate a lack of competence in expense management and has a negative impact on 
profitability (Athanasoglou, P. P., Brissimis, S. N., & Delis, M. D., 2008; Rani, D. S., & Zergaw, L. N., 
2017). Moreover, (Ongore, V. O., & Kusa, G. B., 2013) suggested that poor asset quality or high non-
performing loans to total asset was associated with poor bank performance. Furthermore, (Staikouras, 
C. K., & Wood, G. E., 2011) also mentioned that banks with greater levels of equity or banks with large 
non-loan earning assets were more profitable than banks that relied heavily on assets. 
The cost-to-income ratio measures the impact of efficiency on banks profitability.  Therefore, a higher 
level of cost-income ratios means lower profit and margin (Kosmidou, K., Tanna, S. and Pasiouras, F., 
2005; Kosmidou, K., 2008; Altunbas, Y., Carbo, S., Gardener, E. P., & Molyneux, P., 2007).  It was 
typically used as an indicator of management’s ability to control costs.  This ratio evaluates the produc-
tivity and efficiency in banks, while also comparing productivity and efficiency of banks.  When the 
cost to income ratio is high, the lower the productivity, also the lower the efficiency (Burger, Andreas, 
et al., 2008; Athanasoglou, P. P., Brissimis, S. N., & Delis, M. D., 2008). 
Loan loss provisions are shown in their profit and used to predict the estimated loss in their loan port-
folio(s) before the actual loss occurred.  Especially during upturns, the loan-loss reserves should result 
in direct charges against earnings and anticipate future losses on the loan portfolio during economic 
downturn.  When banks’ anticipated loan losses were due, banks relied on these reserves to absorb the 
losses without going after other resources such as capital and will be less exposed to the credit risk. The 
ratio of loan loss provisions is inversely related to banks’ return on assets (Staikouras, C. K., & Wood, 
G. E., 2004). However, Altunbas, Y., Carbo, S., Gardener, E. P., & Molyneux, P. (2007) showed that 
the level of loan loss provisions is negatively correlated for commercial bank and efficient banks’ cap-
ital levels within a country, but has a positive influence for savings and cooperative banks.  
The level of loan loss provisioning reflects on the bank’s management vision on the quality of their 
loan portfolio to cover the whole spectrum of anticipated credit losses, while at the same time considers 
this provision as a credit risk measurement.  Also, the loan loss provisions over total loans proxies the 
credit quality and capital risk in banks.  A higher level of this ratio and a lower credit quality has a 
negative impact on profitability.   When banks operate in risky environments and are unable to control 
banks’ lending operations, they could afford higher loan-loss provision ratio to cover this risk (Ul Mus-
tafa, A. R., Ansari, R. H., & Younis, M. U., 2012).  
There are huge differences in earnings performance among banks, and there are several factors that 
could cause variability of bank profits, such as size of banks, ownership, structure and the quality of 
bank management in selected countries, asset portfolios and liabilities composition. Thus, earnings 
quality can be reflected in the quality of a bank’s profitability and its’ steady earning.   
The following charts represent the behavior of some of internal factors of profitability for European 
banks from 2007-2017: 
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Figure 5. Return on Assets for European banks from 2007-2017: Data Resource. European Central Bank- Consolidated 
Banking data [28] (All banking groups / stand-alone banks irrespective of their accounting / supervisory reporting 
framework) 
 
Figure 6: Return on Equity European banks from 2007-2017: Data Resource. European Central Bank- Consolidated 
Banking data [29] (All banking groups / stand-alone banks irrespective of their accounting / supervisory reporting 
framework) 
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Figure 7: Risk-Weighted Assets Ratios: Data resource. European Central Bank- Consolidated Banking Data [30] (All 
banking groups / stand-alone banks irrespective of their accounting / supervisory reporting framework) 
 
Figure 8: Tier 1 of European Banks from 2007-2017. Data Resource-European Central Bank- Consolidated Banking 
data. 
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Figure 9: Cost-to- Income Ratio for European Banks from 2007-2018. Data Resource- European Central Bank- Con-
solidated Banking data [31] (All banking groups / stand-alone banks irrespective of their accounting / supervisory 
reporting framework) 
 
Figure 10: the most used methodologies to examine the bank soundnes
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The Topology of Soundness of Banks: 
Starting with the casual dynamic model used by Bastan M., Mazrae, M. B., & Ahmadvand, A. (2016) for CAMEL model, I expanded their approach to 
include the selected methodologies to examine all possible factors and sub-factors that influence the soundness banks from the qualitative analysis point view.  
I used a different dynamic system model, then noticed that the following causal diagram of the structure of soundness of banks became very complex. 
Therefore, I analyzed separately a number of the key causal trees to understand each part of the structure of the soundness of banks. This model can be used 
as explanatory map to describe the topology of soundness of banks. 
 
Figure 11. The Casual Diagram of Soundness of banks based on the methodologies are Mentioned in this Study 
The first causal tree is related to the soundness of banks which provides a clear image about the possible structure of soundness of banks with a connection to 
the selected methodologies. Figure 12 shows the main and sub-factors of selected methodologies that affect the soundness of banks. Many factors could be 
added to make this model, or combined more methodologies to make the structure of soundness of banks more accurate in the future. 
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Figure 12: Casual Tree of Soundness of Banks 
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Figure 13 shows the causal tree of profitability, and it demonstrates that profitability is primarily affected by 
assets quality, bank performance, macro profile and regulatory and supervisory role of the soundness of banks. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 13: Casual Tree of Profitability 
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Figures 14 and 15 show the impact of other components on the soundness of a bank. Regarding capital, the 
outcome focuses mainly on the Basel III requirements.  
 
 
Figure 14: Casual Tree of Bank’s Capital and Earning 
 
                                        Figure 15: Casual Tree Earning 
The outcomes of this research are: 
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the soundness of European banks 
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The similarities between the 
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Most of Methodologies rely on both the Micro and the 
Macro profiles to examine the soundness of banking 
systems. However, methodologies, such as CAMEL 
and Z-score have become less effective to examine the 
soundness of banks. However, they could be used to 
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Conclusion 
All of the methodologies that have been addressed in this study show that the bank soundness is built exclu-
sively on internal, bank industry and external determinants of the banks’ profitability.  Measuring bank sound-
ness through Z-scores yields similar results to the CAMEL or CAMELS methods; however, both of these 
approaches are less effective without including the macro profile.  Moreover, these two approaches are less 
effective during crises. This paper asserts that other qualitative factors, such as banks’ history and management 
ethics will also have an effect on bank soundness and have not been included in empirical studies.  To my 
knowledge, reliance only on capital adequacy; assets; management; earnings and liquidity can be very effec-
tive to evaluate banks soundness on the micro level.  However, the shortcomings of the CAMEL or CAMELS 
approaches are highlighted when the external factors are excluded in many empirical studies; the evaluation 
of bank stability becomes ineffective in the long run. It was noted that the Moody’s structure for forecasting 
banks’ failures and credit profiles accurately employed the macro profile qualitative approach.  When external 
factors were added to the Z-score and CAMEL methodologies, the bank soundness predictions were generally 
improved, even though the change was deemed insignificant in some studies.  
The methodologies which have been used in the most of empirical studies were repeated with similar results.  
The old methodologies were outdated, but by adding supervision regulations and regulatory, they became 
more effective to predict the soundness of banks.  This paper emphasized the current trend to divide banks 
into two categories: good banks and bad banks.  As part of my future investigations, I will use new approaches, 
such as discrimination analysis and survival analysis that isolated the bad banks. As far as the Basel III and 
supervisory institutes, the lack of clarity of the new regulations shows their over complexity and interdepend-
ence.  Many of the new measures are interdependent directly or indirectly due to the structure of the balance 
sheet, bank's investment and funding decisions.  Therefore, it will be difficult to prepare for the Basel III 
regulations in time and in an integrated manner.  In other words, the new regulatory measures call for new or 
adjusted calculations, which lead to new requirements on data mining, data analysis, linking of data and qual-
ity of data.  These new requirements will require IT-implementation and testing, of data aggregation and 
reporting, development of internal models and risk management improvement to reflect less risk-sensitive 
regulatory approaches. Even though European banks have maintained strong capital position in recent years, 
some dispersion remains among institutions and in the EU.  Most EU banks have successfully implemented 
the Basel III advanced approaches for capital requirements led by the most internationally active banks. 
Finally, in this paper, a dynamic system model represents the structure of banking soundness with a qualitative 
analysis approach using Vensim Software.  This model graphically depicts the 42 key components of bank 
soundness each with its own loop.  It offers an examination of all possible factors that influence the soundness 
banks from the qualitative analysis point view.  It should be noted that the structure of bank soundness casual 
diagram in this study did not conclude all of the variables used in the selected methodologies, therefore a great 
deal of further investigation was required. 
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